Supplementary Information

Estimation of the loss rate (%) of reservoir capacity
To estimate the variation of LR i over time, it is assumed that there is the same amount of sediment in each year. Then, LR i is estimated by
where is the number of years which the i-th reservoir has been used, m i L is the mean of annual loss of reservoir capacity (m 3 ) for the i-th reservoir, s i w is the mean of annual inflow sediment mass (kg) for the i-th reservoir,  is the density of the deposited sediment (kg/m 3 ) and Te i is the trap efficiency (%). Based on the Brune method (Brune, 1953; Mulu and Dwarakish, 2015) , the trap efficiency is estimated with reservoir capacity-inflow ratio as follows
where m i I is the mean of annual inflow volume in the i-th reservoir (m 3 /day). The data in the previous literature (Guo, 1995; Hu, 2009; Liu, 2017) are collected to control the estimation errors of m i L . Please see Table S1 . GEV_S23: nonstationary GEV distribution with the S23 scenario.
GML: generalized maximum likelihood (method).
GU: Gumbel distribution.
HJG: Huangjiagang (gauging station).
HZ: Huang zhuang (gauging station).
I : intensity, the mean of daily rainfall in MARI.
IDW: Inverse distance weighting method.
IRI: impounded runoff index, a ratio of reservoir capacity to mean annual runoff.
l : maximized likelihood of the model object.
L : distance, the distance between the rainfall center and the outlet.
LOGNO: Lognormal distribution. 
